Magnetically enriched bone marrow-derived macrophages loaded in vitro with iron oxide can migrate to inflammation sites in mice.
In vitro labelling of cells permits incorporation of large amounts of iron oxide and consequently high detection sensitivity, but it remains controversial whether labelled cells would respond normally to stimuli. This question was addressed by differentiating bone marrow-derived macrophages (BMDMs) in vitro, labelling cells with high concentrations of Endorem in vitro, and eliminating unlabelled cells by magnetic enrichment. To explore their acute inflammatory response, enriched cells were injected into mice with carrageenan-induced inflammation, the 'air pouch model'. Cells recovered from the inflammation site 16 h after intravenous BMDM injection into the tail vein were analysed by in vitro MRI and fluorescent microscopy. With both assays, Endorem-labelled cells were detectable. This indicates that BMDMs, loaded with high concentrations of iron oxide in vitro, can still respond to chemokine gradients and infiltrate inflamed tissue in mice. Furthermore, by using genetically modified mice as BMDM donors, it should be possible to study the role of individual genes in macrophage recruitment.